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(57) Abstract 



The invention relates to a subscriber terminal arrangement in a telecommunication system utilizing radio in the local loop. According 
to (he invention, the arrangement comprises a subscriber terminal comprising a low power radio pan, a pulse code modulation air interface 
and a low power paging channel for the call set-up procedure, a power supply part, and a user terminal comprising a hand-set and a dialling 
device. Ordinary telephone equipment, telephone fax, answering machine, data modem, PCs etc, may be connected to the subscriber 
terminal. In some cases the radio parts and telephony parts would be integrated in the same unit. The power supply part may be connected 
to an independent power supply unit comprising a power generator, e.g. solar panels and/or a wind generator, rechargeable batteries, and 
a control unit for controlling the charging procedure. The air interface is capable of supporting 64 kb/s PCM coding offering high quality 
audio, and/or variable data rates up to 64 kb/s. 
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TITLE OF INVENTION: SUBSCRIBER TERMINAL ARRANGEMENT 



10 

FIELD OF THK INVENTION 

The present invention relates to a subscriber terminal 
arrangement in a telecommunication system utilizing radio in 
the local loop. Radio in the Local Loop (RLL) is, substi- 
^ 15 tuting the copper lines in the local loop, the part of the 
network which is between the local exchange and the sub- 
scriber at home, with radio. The market for these applica- 
tions is enormous, especially in the new growing economies 
like Far East, Russia and Brazil. Another growing market is 

20 the industrial countries where radio is the best solution 
for a new operator to compete with services in the local 
loop. Fixed subscriber terminals mean terminals which are 
not designed for mobility purpose. The terminal is placed in 
the ...home, Pj.f ice etc be moveji in the in the pre- 

25 mises but ^ np.t . lik;^^.hand he^ld^ telephone. Ordinary 

telephone equipment, telephone fax, answering machine, data 
modem, PCs etc, could' be* connected' to the "terminal . In some 
cases the radio. parts and telephony parts would be inte- 
grated in the samis unit, 

30 . . . , ; 

STATE OF THE ART/ 
• Today there are two main categories,; of radio subscriber 
terminals; for .mobile ^use and fixed^ telephones connected to 
' ordinary fixed network', for telephony (POTS, Plain Ordinary ' 
35 Telephony System) . ' 

Today's radio sulbscriber terminals ' are power-con-suming, 
expensive (due to. standardized POTS interface) , bad audio 
quality, no variable dcita rates etc. 'When the receiver • is 
lifted there is a Ao^g delay before the dial tone is given. 
40 When mobile telephones " are used, the ' subscriber have' to 
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TITLE OF INVENTION: SUBSCRIBER TERMINAL ARRANGEMENT 



PTET.D OF THK INVENTION 

The present invention relates to a subscriber terminal 
arrangement iii a telecommunication system utilizing radio in 
the iQcal loop. Radio in the Local Loop (RLL) is, substi- 

15 tuting the copper lines in the local loop, the part of the 
network which is between the local exchange and the sub- 
scriber at home, with radio. The market for these applica- 
tions is enormous, especially in the new growing economies 
like Far East, Russia and Brazil, Another growing market is 

20 the industrial countries where radio is the best solution 
for a new operator to compete with services in the local 
loop. Fixed subscriber terminals mean terminals which are 
not designed for mobility purpose. The terminal is placed in 
. ..the home, office etc^ and can be moved in the in the pre- 

25 mises but :not like,. ha^jd , held .port.^ble telephone. Ordinary 
telephone equipment, telephone fax, answering machine, data 
modem, PCs etc, could be connected to the terminal. In some 
cases the radio .p^^rts a^nd telephony/parts would be int.e- 
grated in the same unit. 

STATE OF THE^ ART . 
. . ' Today there are two main categories of radio subscriber 
'.terminals; for mobile use and fixed telephones connected tg 
ordinary fixed network for telephony * (POTS, Plain Ordinary 
35. Telephony System) . 

Today's radio subscriber terminals are power- consuming 
expensive (due to standardized POTS interface) , bad audio 
quality, no variable data rates etc'\ >When the receiver is 
lifted there is a long delay before the dial tone is\g4.ven. 
4G When mobile telephones are used, the subscriber have " to 
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• enter the number and • thereafter have- accfess- to the- radio 
channel (the send button is .pressed) . 

The present- invention solves the^ above-mentioned problem 
by providing an improved subscriber terminal arrangement. 
5 The unique features of the subscriber terminals are 

based on: . ■! . .. ....,„ 1 

- 64 kb/s PCM coding, (Pulse Code Modulation) which can 

• ' • ' oFf e-r : * - ■ ' " ' '-'^ '•■ r , . 

10 + high quality audio 1, 2 :kHz^ bandwidth- compared -with 

• today '"s 3 /I kHz 'bandwidth for today' s- POTS -(Plain Ordinary 
- ' T'elephoiiy System) - - ' ■ ^ -* * r.i . 

V by -multiplexing- several*"U-4-): PCM^ <^^^^ 
quality hi-fi audio is offered 
15 ■ ' -4- variable 'data bit • rates* -u^ -to -64 ^ kb/s-. - 



+ multiplexifig- of l PCM- channels" to ' ptf er*^ ISDN BRA, Inte- 
grated Services Digitail ' Net^Work-> Basle Rate Access 



- a^simplif ied- version" of ^ POTS .*-•^-^... 



- multi -user terminals with^ internal' -switch functionality in 
order to reduce the capacity requirement on the network . 



25 



- an* independent povs^r^-supji^ly- unit^ is no need of 

external power "supply ■ • - • - 



- low power paging channel giving; 
+ low power consumption 

+ no delay for giving- dial- tone' when receiver is lifted 



30 



- an integrated radio head in the antenna 



SUMMARY OF THE 'INVENTION 



35 



Thus,' the present invention provides a subsdriber ter- 
minal arrangement' in a telecommunication system utilizing 
radio in the local loop. 



40 



According to the invention, the arrangement comprises a 
Subscriber terminal comprising a low power radio part, a 
pulse code modulation ' air interface and a low power paging 
channel for the call set-up procedure/ a -power supply ' part , 
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and '^ user- '&jer,^inal- comprising, a hand-set. and -a dialling 

device. *. - . : r - • . 

The invent aP^ is set forth an, detail in ;the accompanying 

claims. rT.i'-v!*r ~>: .r. : . .. ;. 

T^T^TEF DESP RTPTTON OF THE DRAWINGS • . ; 

The invention is described below with reference to the 
; at t ached T.drawljTgjs.-, ip which ; : 

Figure 1 is a block diagram of a first embodiment of the 

• .W; invention- for prdipary • POTS;.. . • 

• .. Figurer '2: iS' -a,: block-diagram embodiment of 

the invention in which the subscriber.^ terminal ^equipment and 
■ • ; ,the-. telephony equipment are -.-integrated in the same physical 

unit; r A _ , •^^ . 

15 Figur:e, 3. is a block . diagram of ,a .third embodiment .. of the 

: Invent ion./iLn wh and the power supply unit 

.;.r are .integrated in^ •t.he. s . , . ^ 

Figure 4 is a block diagram of a fourth embodiment of 
the invention including^ -a: multi^ and 
20 Figure 5 is a block diagram of a further embodiment of 

'.the- ;inyentAqn :ii\/Whi the- RF ..part is^ integrated^. with the 
, -^ritenna.. v j j-:^*;: ;:;ci;-r J i :: ' v " - 

■ nRTA^TT.pn .jy.sn?^^^ preferred embodiments ^. 

25 There are two main groups of .digital^ radio .fix^d' ; 

subscriber terminals: 

- the single .user terminal family, . > . 

- a multi-user terminal family . 

All the terminals^ are based .on low power radio with 0,1 

30 W output. Both families could either be connected to an or- 
dinary power supply .unit, utilising the mains power supply, 
or -an independent power supply unit. This unit is utilising 
solar/wind energy and rechargeable batteries. All terminals 
.are utilising a low power paging channel for implementing 
• 35 the alert function. This sleep mode, function, results in very 
low power consumption between calls.. Therefore, the termi- 
^. nals . cpuld.be used with powering from only solar/wind energy 
r -and batteries.. The paging channel will be used in the call 

* 'wr.- set .up procedure ...i. ,e . .the dialled number will transferred 
. 40, Immediately . to the ..network at_the .same, tim^ as. the radio 
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speech* channels- is allocated*. "Th'is wiilr.'tresult- 'i-ri no delay 
when the receiver is lifted, and an imme'dria-te dial' tone is 
given . 

The paging function is similar to- the- POGSAG def acto 
5 standard- which is capable to transfer" 51-2-^ baud. For easy 

customer installation, the terminals are^ equipped with a LED 
indicator, showing red' (no radio recept^i^nr, yellow (not 
enough reception) "and green -(good- radio reception) . 

In Frgure 2 /- an embodiment of - the sihgle- subscriber 
10 terminal* family * i's^" shown.- • - - - ^ v - * - ^ - - . . ' 

-As" may "be seen" f^rom Facfure' '1*,-- the- copper- -lines of an 
' * ordina^'- telepThone heiiwor-k' is- replatded* by- an -a'nt-enha equip- 
"ment l* The* antenna equipment =±s- connected -t^^- a^ subscriber 
termihaX (Subs-befniirial) • -v^ich- ^.^^ to the 

IS - telephony eqiiipTTren't . 'The subscriiber ter'mi-nal incitudes - the 
radio. j-: ^ ^ 

The terminal fanfily is bas'ed bn a "digitalT radio with 0,1 
W output. The service is based on 64 kb/s PCM coded radio 
channels. The telephony equipment at least- '-consists of a 
20 * hand-^set^* -'and a- dialling de^^^ such- as a key- pad. 
The' f-oliowirig services "w6ul-d "be ' o^ 
■/ -1 Ordinary ^POTS r iriclVdi^Sg^ Tone 
*" Mult± frequency )^ — ^-^ ^ c^r : r: 

- Data over modem; 9/&,-±^^^4 28- , 8 up ^ to -64- -kbit /s 
25 - Dedicated data up to 64 kb/s 

The ordinary telephone equipment is connected to a line 
interface (CCITT recommendation)' 'which would be able to sup- 
port an ordinary ringing genera£or and- 2600 meter 2 wire 
copper 'cable i.e. 2/4 wire ordinary- line iiiterf ace 
30 There are three different versions o£ antenna installa- 

tions : " • 

; - an antenna connected directly to the user* terminal 
(omnidirectional', 'radiation in all directions) 

- a separate antenna which could be placed in the window 
35 (omni/directional, radiation in a specific direction) 

an outdoor roof or wall/roof mounted antenna 
(directional)' • * . : • 

There is an antenna connector at -the -subscriber terminal 
for connection of different* types of- antenna -alternatives . 
40 The present invention^also^provides a simpiified -sub- 
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scribex terminal,; ^'Proprietary POTS" . There are three diffe- 
rent versiq.nS;:.r:r ■ • . " 

)'■■ . * Version- 1. .. ■ . . • " ' . " 

5 The- ma.in^ difference is, the^ subscriber telephone equip- 

ment-. One, possibility is a_. telephony equipmenty which is 
specially. ;a:4a-plti.ed to the subscriber- terminal-, ; without 
ringing, generator' and no lightning protection i,- e .. no 
standard P0T5 interface^.. The .^ringing s.ignalr is generated by 
10 a piezoelectric ringer in the; hand- set . .This^ would lead to a 
.less compnle^ implementat^don a. reduction in 

- \ . • .cost -because^ there .ds^ no stanciard line^^nterfaqe. circuitry. 

TXej: Ais:taAce -ffeetwe^ th;e racUp ; subscriber, terminalvand pro- 
: ; ; ■ • prietary.-t^lephone equi^ is maximum 5,0 meters. . The power 
15 .supply iS; :2 W jDC.^ jThis ^splutipn wou Jd^. nee!?i a-, |:?rQprieta.ry 
telephone equipment . : ■ 

. . ; . ■ -v, The- same . servic.^-% as. abqvs^ offered. 

:\¥e-3?:si oil ,2; -r-.;: v. : 1: iJ-;-'r. .: 

2 0 J: ^r j?^athe-r ■'Vers4on iSj -wlxe-re^^-th-e- -subscr j^ber .terminal . equip- 
ment an<^, 3th,e:-tjelephqi3^^;eq^^ are .^integrated in the same 
. pijy s i cal; ^uni v. i^nj- orr dex r^t o ^s ave :jCOSjt . tl^r ough s imp 1 i c i t y 
there is no external line interf.ace .aLt^all*. The implementa- 
^ . : :.t,ion ;is. ^-shown in Figure 2 . t: , 

25 . . • - . V: I - 

. r . .-Version 3 • • . ^ . - - ^ 

. There ^ is one vers ion whe.re,the radio part, and power 
, equipment, are integrated in the same unit. This unit should 
be plugged directly into the wall. There are three in- 
30 put /output connections for: external antenna connection, a 
connection for the telephone equipment and one for DC input 
(battery backup, or in case of no main supply) see Figure 3. 
. There are two different versions of antenna installa- 
, , , tions.: . 

35 - a-. separate antenna which coul4 be placed in the window 

(omni/directional, radiation in a. specific direction) 
- an outdoor roof or wall/rpof mounted .antenna 
I J - . (directional) • _ 

• There: is an. antenna .connector at the radio terminal for 
. ^q. Gonnectiop of- different antenna alternatives. 
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One embodiment of the inventibh features a radio termi- 
nal which would provide ISDN Basid' Rate Access, BRA'." As an 
alternative the terminal can offer two ordinary POTS lines 
in accordance with "the first embodiment T - 
5 ^ Similarly/ there ' are three" dif f"erdfit versions of an- 
tennas . * ' . - - . . 

The invention provides a mult i- subscriber family suit- 
^ ' able for apartment "'buildings or office's/' wKeris' it is desired 
to* connect several' user terminals/ ' * ^ ' . ' ' 
10 This terminal family is also based x>h low power" radio 

with 0,1 W output. The service is based on 64 kb/s PCM coded 
radio channel. There will be three different sizes serving 
up to 4, 8, 16 and 16-32 subscribers. All versions would 
provide ' the following services: 
15 - Ordinary POTS 

- Data over modem; 9,6, 14,4 28,8 up to 64 kbit/s 

- Dedicated data up to 64 kb/s 

- One version combining ISDN and POTS. 

20 The later could in a flexible way be tailored" for 16-32 

subscribers . Depending on the number of subscribers there 
are 16-32 64 kb/s PCM radio channels which will basically 
serve up to 32 subscribers. There would even be a version 
which would be utilising concentration i. e. there are fewer 

25 radio channel connections than the number of subscribers 
connected to the terminal. For example 3 0 PCM channels can 
support 290 customers . (Traffic requirements: 70 mE/ customer, 
0, 01 % blocking) . 

The principles of the multi-subscriber terminal family 

30 is shown in Figure 4 : 

In order to not be independent of mains power supply 
(from the electricity company) there should be an option 
where the user terminals are connected to an independent 
power supply unit . The unit consists of : 

35 

- Power generator; solar panels or /and wind generator 

- rechargeable batteries 

- control unit, controlling the charging procedure 
4 0 There would be one terminal version where the radio 
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frequency, part (RF. parts) are moved from the subscriber 
term.inal unit 'and are integr.at together with the antenna. 
The radio, parts^ in the RF unit are DC powered, (Direct 
Current) by the^ subscriber terminal via the antenna cable. 
5 Thus, , the. present invention proyides an. improved sub- 

scriber terminal arrangement having the advantages ^stated 
above. Of. course, many variations^ and modifications as well 
as combinations of .the disclosed embodiments will be recog- 
nized by a person 'skilled in the art, The invention is only 
10 restricted by the claims below. 
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CljA'ifhs'^ ' ' - : 

1. A subscriber terminal arrangement in a teiecommuni - 
cation system utilizing radio in the local loop, 
cliaracterised by a subscriber terminal'^com^rising a low 
5 power radio part, a pulse code modulation (PCM) air 

interface," "and a low power paging cKariri^l for the call set- 
up ' procedure a power supply part , arid "^a * user terminal 
compris'ingr a hand- set and a dialling device . 

2\ An arrangement according ~t6 cl^im 1, characterised 
10 by a st^andarci' (^':^, CCITT) lin^^interf ace " between' the sub- 
scriber terminal' arid the user "termirial , ' tf he interf ace sup- 
porting a ringing generator and a two' Wire "^^'eoppir c^b 

^"3. An arrarigemerit according * to ciaiiiii 1' / cliaractex-ised 
by a simple two wire 'connection between the stib^criber ter- 
15 minal and the user terminal, the' user termiAil -further ' 
including 'a piezoelectric ringei" . ' ' ' '"^'^ 

4. An arrangement according to claim 1, characterised 
in that the subscriber terminal and the user terminal are 
integrated in the same unit . 
2 0 5. An arrangement according to any one of the preceding 

claims, characterised in that the power supply part is inte- 
grated in the subscriber terminal . 

6. An arrangement according to claim 1, characterised 
in that the subscriber terminal includes an interface for 

2 5 connecting a number of user terminals, e.g. up to 4, 8, 16, 

3 2 or more . 

7 . An arrangement according to any one of the preceding 
claims, characterised by concentration in the radio part for 
supporting a greater number of user terminals than the 

3 0 number of radio channels. 

8. An arrangement according to any one of claims l to 
5, characterised in that an omnidirectional antenna is con- 
nected directly to the user terminal, 

9 . An arrangement according to any one of claims 1 to 
35 7, characterised in that a separate antenna is connected to 

the subscriber terminal, e.g. directly on the subscriber 
terminal or via lines to a window, wall or roof mounted 
antenna . 

10. An arrangement according to any one of the 

4 0 preceding claims, characteris d in that the power supply 
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part is connected to. an . independent power supply unit com- 
, prising a power ..generator , e.g. solar panels .and/or a wind 

generator, rechargeable batteries, and a cQntrol unit for 
, controlling.. the charging .procedure. i; , . . . 

5 11. . An aarrangement . according to any .one :Af. the preced- 

ing claims, chairacterised in that the air ^interface, is 
capable of supporting 64 kb/s PCM coding of f ering hijgh 
quality audio,, and/pr variable data rates up^ to 64 kb/s, 
_ .,12, An arrangement .according to_claiTn ll, characterised 
IQ. in that , that , the air interface. ..is capable of multiplexing 
several PCM channels offering hi-fi audio, .or ISDN basic 

rate access .(BRA) . , ; . _ 

.13\ An arrangement .according to any one , of .claims 1-3, 
. 5-7/ and 9-12, ^.characterised .^in that the RF unit of the 
15 radio . part . is integrated with an antenna, the RF unit being 
powered from the subscriber terminal by an antenna cable . 
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phone-based home gateway system includes a 
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subscriber line ("DSL") device, an analog modem, 
a wireless interface, integrated into a screen-phone 
for providing broadband communication service 
to home users. Multiple home users are able to 
access the Internet and the content services for 
conducting e-commerce, receiving content news, 
entertaining on-demand, making audio or video 
communications, and telecommuting or working 
at home. This screen-phone based, modular, 
plug-n-play home gateway interface allows in-home 
as well as to-home networking, provides automatic 
data and broadband initialization, configuration 
and service provisioning, routing and bridging 
functionality and allows resource sharing among 
home devices via the existing phone wire, wireless, 
coaxial or optical cable connections. 
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FIELD OF THE INVENTION 
This invention relates to communications devices. More specifically it relates 
to a broadband communications devices including phone-based home gateway 
interfaces. 



15 BACKGROUND OF THE INVENTION ] 

With the advent of the communication technologies and breakthroughs in 
Digital Signal Processing ("DSP"), Digital Subscriber Lines ("DSL"), fiber optic and 
coaxial cable and wireless connections, more bandwidth is now available for home 
communications than was once provided by traditional voice-grade analog modems. 

20 There is widespread interest among home users in faster access to content provided 
by service providers via high-speed facilities such as DSL, cable, or wireless 
connections. 

This interest appears to be driving the evolution of the home communications 
from narrow-band communications to broadband communications. As is known in 
25 the art, broadband communications include communications signals that are typically 
transmitted over separate inbound and outbound channels. Network devices on a 
broadband network are connected by copper, coaxial or fiber-optic cable or wireless 
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connections that can carry data, voice, and video simultaneously/ Broadband 
communications are capable of high-speed operation (e.g., rnegabits-per-second, 
("Mbps")). ' " * ' ' ' ^' "^^ ' 

There are a number of problems associated with providing broadband 
communications to the home environment. One problem is that before DSL, 
broadband access via shared Local Area Network (''LAN^'X Frame Relay, 
Asynchronous Transmission Mode ("ATM'') or other broadband comniuni cations 
services had only been used in commercial or business environment. Most to-home 
communications. are narrow-band and uie either integrated Service Digital Network 
("ISDN") line or analog modems. 



Another problem is that broadband communications are operationally 
complex. Broadband communications typically include a large nuriiber of broadband 
communications parameters that must be configured before a broadband 
communications application can be used. Service provisioning is also required to use 
broadband communications. As is knovm in the sort, service provisioning' includes 
allocating, configuring and maintaining multiple transmission channels and virtual 
communications paths used for broadband communications. 

Normally, in the commercial or business environment, trained professionals 
are required to manage such complexity. It is undesirable however, to have trained 

networking personnel managing a home network. It may also be unreasonable to 

' * '-^ , "***.- 

expect any home user to have enough networking experience to configure and 

. -• . 

provision broadband communications in the home environment. 

Another problem is that it is becoming common for home users to have small 
office or home office ("SOHO") home networks. Such home networks typically 
include one or more personal computers, printers, facsimile machines, mobile 
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phones, personal da,ta assistants ("PDA") that are all connected in the home and to 
another networks such as the Internet. The home networks typically require 
gateway, router or bridge functionality to allow devices connected to the home 
network to communicate over data connections (e.g., Internet Protocol ("IP")) with 
5 other devices connected to the Internet. 

As is known in the art, a gateway connects computer networks using different 
network protocols and/or operating at different transmission capacities. A router 
receives transmitted messages and forwards them to their correct destinations over 
the most efficient available route. A bridge is a device that connects net^yorks using 

10 the same communications protocols so that information can be passed from one ^ 
network device to another. 

Such gateway, router or bridge functionality typically requires configuration, 
initialization and management of various gateway, routing or bridging tables. It may 
also be unreasonable to expect any home user to have enough networking experience 

15 to configure, initialize or manage such tables in the home environment. 

Another problem is that for many home users do not have the physical space 
to include additional modules or equipment that is used as a home gateway. The 
home users also may not have the additional wired or wireless cormections available 
to connect a home gateway (e.g., an additional telephone line). 

20 Another problem is that many home users desire to use home gateway 

functionality, but already have existing phone systems. Many existing phone 
systems are incompatible with, and cannot be used with products that may offer any 
type of home gateway functionality. 

Another problem is that many devices used on a home network are wireless. 

25 It is often necessary to connect such wireless devices to a broadband 
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communications path. 

Another problem is that most broadband communication devices allow to- 
home networking, but do not allow in-home networking with other devices 
connected to a home network. It is often necessary to provide broadband 
communications for to-home and in-home networking. 

Thus, it is desirable to provide broadband communications to the home 
environment in a device that overcomes the problems described herein and other 

problems associated with providing broadband communications to the home, 

■ . ' ' ~ ^ V \ • ' ' i I ■ ./ • . . r > . 0 

t • ■ . . ! J : ,^ . ' :>r;/, :■: ; .■ rru;:. 

■ , \ f -:. . ;v : -l:' / : j':;rr. — -\ . •-,?.'r^., 
■'^ ■ ; .P,.. u> - ■ ; . ..q ^ ' -. v - - . - 

* • •• "•■ r:-.. ^.r^ , • ^.^u.: /i . ' : 

' . • : *i ■>::».. . i / . : * ^ - s ' > - .! r^:!; ..-.i'^^* 

• V - ■ 1. ^ • • /'.P.'**''. ^.r; bi'** ''.^ -'• r.-/ :\>.'r.^i 
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SUMMARY OF THE INVENTION 

• ■* ' ■ . I. .;f: :"f.ii. ' .. . 

In accordance with preferred embodiments of the present invention, some of 

5 the problems associated with providing broadband coinmunications to the home 

environment are overcome.* An integrated phone-based home gateway system is 

disclosed. 

The integrated phone-based home gateway system includes, but is not limited 
. to a home gateway interface for initializing broadband communications service 
10 configurations and provisions and for providing routing or bridging for networking 
communications, a communications interface for connecting to one or more 
networks, for providing data communications, for providing broadband 
communications and for providing narrow band conmiunications including voice 
communications, a processor for processing information from the one or more 
15 networks, a display interface for displaying the information from the one or more 
networks; and a wireless communications interface for connecting to external 
wireless devices. The integrated phone-based home gateway system may further 
include a portable multi-function handset. 

However, more fewer or equivalent components can also be used in the 
20 phone-based home gateway interface and the present invention is not limited to these 
components. 

The integrated phone-based home gateway system described herein may be 
used as conventional telephony device, a broadband home gateway, a wireless local 
loop home gateway, a set-top box for a cable television access as well as for other 
25 communications functionality in one integrated device. The integrated phone-based 
home gateway system may help hide both data (e.g., Internet Protocol) and 

5 
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broadband (e.g., DSL, cable, wireless, etc.) service configuration and provisioning 
complexity from hoxpe users by providing automatic est^giblis^vrient of 
communications channels and automatic provisioning and initialization of 
broadband, data,. routing, bridging and other communication parameters. 

The foregoing and other features and advantages of preferred embodiments of 
the present invention -will b^e more readily. apparent from the following detailed 
description. The detailed description proceeds with references to the accpmpanjdng 
- drawings. ..... - ... , — . , - — 
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BRIEF DESCRIPTION OF THE DRAWINGS 

Preferred '6hibodi%ents of the present invention are described with reference 
to the following dr^Wihys, wherein: • • 

5 FIG. 1 is a block diagram illustrating an exemplary pHone-based' home gateway 

system; ........ 

" FIG, 2 is a bldck 'diagf am* illustrating an ADSL component- of a' pHohe-based 
iidme gateway" sy'stefri;*'' ' » 

FIG. 3 is a block diagram illustrating an integrated phone-based honie gateway 

10 system; 

FIG. 4 is a block diagram illustrating a wireless, integrated phone-based home 
gateway system; 

FIG. 5 is a block diagram illustrating to-home wireless networking with the ^ 
wireless, integrated phone-based home gateway system of FIG. 4; 
15 FIG. 6 A is a block diagram illustrating an exemplary integrated phone-based 

home gateway interface architecture; 

FIG. 6B is a block diagram illustrating an exemplary wireless, integrated phone- 
based home gateway interface architecture; 

FIG. 7 is a block diagram illustrating an exemplary phone-based home gateway 
20 interface software architecture; 

FIG. 8 is a block diagram illustrating an exemplary session manager software 
architecture; 

FIG. 9 is a block diagram illustrating an exemplary service manager software 
architecture; 

25 FIG. 10 is a block diagram illustrating an exemplary interface manger software 

, 7 
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architecture; - ■ 

FIG. 1 1 is a block diagram illustrating an exeniplary display manager software 
architecture; . 

FIG. 12 is a block diagram illustrating an iritegrated'phbne-based home 
5 gateway conversion system for an existing phone system; * 

FIG. 13 is a flow diagram illustrating a meihod for initializing communications 
from a home gateway interface. ' - - * - * 
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DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS . 
EXEMPLARY PHpNE-BASED HOME GATEWAY SYSTEMS 

FIG. 1 illustrates an exemplary phone-based home gateway system 10 for one 
5 exemplary embodiment of the present invention. As is kno>yn in the art, a gateway 

<^nnn*»rtc r-nmnntp.r networks USinp different network nrotocols and/or operatin.^ at 
different transmission capacities. The exemplary phone-based home gateway system 
1 0 includes a local area network ("LAN") 12 with one pr more network deyices 14, 16, 
two of which are illustrated, and a phone-based home gateway interface 1 8 with an 

10 optional portable telephony handset 20. If the optional portable telephony 20 handset is 
not used, the phone-based home gateway interface 1 8 includes a speaker-phone with a 
built in microphone and speaker for sending and receiving voice information. The 
network devices 14, 16 include, but are not limited to, personal computers, printers, , 
personal data assistants ("PDAs"), network appliances and other electronic devices. 

15 The phone-based home gateway interface 1 8 is connected to a public switched 

telephone network ("PSTN") 22 via one or more twisted pairs of copper wires, coaxial 
cable, fiber optic cable, other connection media or other connection interfaces such as, 
wireless interfaces. The PSTN 22 is any public switched telephone network provided 
by AT&T, GTE, Sprint, MCI and others. The phone-based home gateway interface 18 

20 may also be connected to other computer networks 24 such as the Internet, an intranet, 
etc. via coaxial cable, fiber optic cable other connection media or other connection 
interfaces such as wireless interfaces. 

The phone-based home gateway interface 1 8 may also be connected to other 
telephony networks via a wireless local loop. The network devices 14, 16 are 

25 connected to LAN 12 with RJ-1 1 interfaces 24. As is known in the art, a Registered 
Jack-1 1 ("RJ-1 ] ") interface is a four or six-wire conn,ector used primarily to connect 

9 
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network devices to telephony equipment and to local area networks. 

However, the present invention is not limited to such- an embodiment and more, 
fewer or equivalent components can also be used in the pHohe-based home gateway 
system 1 0. In addition, the phone-based home gateway interface 1 8 is illustrated as 
separate device from the network' devices 14, 1 6. However, the phone-based home 
* gateway interface 18 may also be ah internal cbmponent in a network device 1*4, 16. 

PreTerred embodiments <>f the present invention include network devices and 
hdnfie gateway interfaces that are compliant witK'alr or 'part of stafidardg proposed by 
the'lristitutie of Electrical and Electronic' Engineers C'lEEE^'); International ' ^ ^ ■. ' 
Telecorniriuriications UnW-Telec6mxmiilicatioh Standardization Sector (*'ITU"),' 
Internet Engineering task Force ("lETF'Ov^Ajnerican 'National Standard Institute: 
("ANSI"), Wireless Application Protocol ("WAP") ForumVBluet^^ the 
ADSL Fohitn. HdVever; network de^idds^bas'ed on othei- standards could also be 
li^ed.' IEEE standards bari be foiihd ori thVA^^ ^ ^ 

Resource Locator ("URL'^) "www.ieee.ot^.^' * ^TOe^ITU', (Tormfefiy knbwn as -the " 
CCITT) standards can be found at the URJL "wwwjlt^ -IETF standards cdri be 
founci at the URL "wwwVietf.org."- TPfie ANSI standards can be found at the -URL 
"www.ansi.org," Blueti>oth Forurri documentsxaii be foiind at the URL- - 
"www.bluetobth.com," WAP Forum documents' can be found ait the URL' - 
"www.wapfomm.org." ADSL Forum documents can be found at the URL 
"www.adsl.com." n r 

An operating environment for network devices and home gateway interfaces 
of the present invention include a processing system with one of more high speed 
Central Processing Unit(s) ("CPU") and a memory. In accordance with the practices 
of persons skilled in the art of computer programrning- the present invention is 

10 
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described bcioy/ with rejferenc^ftp acts and symbolic representations of operations or 
• instructions that are. performed by the processing system,. unless indicated otherwise. 
Such acts andj. -.opieratipns or instructions are referred to as .bping 
"compute:r-executed;,Jr-VpPU executed" Qr "processor .execute . 
5 It \yill be,.agpreciated- that acts and s.ymbolically represented operations or 

instructions inclpde the manipulation p.£ el^eptri,cal signals by the CPlJ../An elect^cal 
'.system repres.ents d^ta.)DitS ;\yhich cause. a.,resul ting trar^sfpfmation or reduction of the 
electrical signals, ;^nd the maintepaijce. p^^ 

system to thereby ;re(¥)nfigure.Qi:. otherwise alter the CPUI? pperation, as well as other 

10 processing of jsigri^s. ;^'jrhe..jijemqr)^.^^ .bits, are. w^^iintained are 

phy^iq^l lo.9ationsi t^t .hav9 particular jcl^ctrical^^ PptjS^lj .or organic 

; properties- co^CT^spoj^4^ng tp^^^ , . , . ^.q • , •J^ . // ( .* :/ 

. . T^e.d^t^.bi.teTn^y^al^ b^rg^ntained^ on .a computer r^.^<iiLbleme^dium^, , 
including magnetic. dii^^s^ PPMS^l Ai?^^^' «9rjS^^^ P^^^^ volatile (e.g., 

1 5 Random -i^cpe^s Memgr^ (jR^-:)) ^£,?o.^7yj3lati}e, Menipry . ^ 

("RQMn)), iiia?^ storage system Readable by .tl^e CPLf. ThQ coniputer readable . 
medium includes cooperating or interconnected comp^uter readable medium, which 
exist exclusively. on the processing system or.be distributed, among multiple 
interconnected processing systems that,may be local or remote to the. processing 

20 system. ...... | . ^ . . . . , , . • • 

The phone-based home gateway interface 18 provides broadband 
communications in the megabits-per-secpnd or higher range. The phone-based home 
gateway interface 18 also provides rputing or bridging for networking 
communications and automatically initializes communications service configurations 

25 and. provisions conimunications services. .As is know in the art, a router is an 

11 
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* iniermediary device on a communications network th&t- expedites message delivery. 
A router receives transmitted messages and forwards them to their correct 
' destinations over the most efficient available route,- A* bridge is a device- that connects 
networks using the same cornmuni cations protocols so* that -information can be 
5 piassed from one netv^ofk device to another. * • . ' . * 

The phone-based h'oihe gateway interface 18 is connected to the PSTN 22 via 
oneor 'mor^ high-speed telephony interfaces to provide broadband communications, 
and/or 'one of more low-speed telephony -interfaces to provide other telephony 
communications. The 'phone-biased home gateway iht^fface-rs is also connected to 
10 the Internet 24, or other-tomputer rietwbric^via one^of iri'bre data* interfaces, such as 
Internet Protocol ("IP'") interfaces to provide data commu^^ : • 

As is known in the art; IP is a routing ^irdtdcol designed to roUte traffic within 
'a network of between' 'networks. ' IP is described in lETF'RFG-79 1; incorporated : 
herein by reiferfence.' Ho^Vever, the presait invention is n6t limit f o IP^ data - ' 
15 interfaces and other data interfaces can also be used. • ^ '-'^-'^ - ■ « > : ' 

The phone-based home gateway' interface -18' allows 'multipie h users to 
access the Internet, other computer* networks ahiJ coritent services* for conducting e- 
commerce, receiving content news, entertaining on-de'mahd, making audio- or video 
comniunications, and telecommuting of working at home. TTiis phone-based home 
20 gateway interface 1 8 allows in-home as' well as to^ome networking and allows 
resource sharing among hoine devices via the existing phone'wire, wireless, coaxial 
or optical cable connections. - 

FIG. 2 is a block diagram 26 illustrating an Asymmetric Digital Subscriber Line 
("ADSL") component 28 of the phone-based home gateway interface 18. The ADSL 
25 component 28 is illustrated as integral to the phone-based Home gateway iriteirface 1 8. 

12 
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. .However,- the ADSL component 28» can also be an external or separate component of 
-the phone-based hpme;gatpway interface 18. 

As is known in.the ^rt, ADSL is a. communications technology that transmits 
an asymmetric dat^; stream, pver a conventional twisted pair of copper, telephone 
5 wires. An ADSL typically transmits a iargw d^tafatc dcv/nstream to a, subscriber 
from a telephony switching office, than fro a subscriber back to t)}e telephony 
.. .switching office. . ADSLs typically transmit about ^\^.5 Mega bits-per-second . 

("MbpsfO,tp;abo,ut;9 to a subscriber, and about 16 kilo-bps^ 

, (rkbpsHito j640.kbps u.pstre , . . 

10 . ,f However,^.thejghoi}e^^^^^ \ 
symmetric, other ar equivalent communications^ component and the present invention 
is not limil^dtQ the A^^ ^\Qmponent28. ,-The Ap$L 9omponent.2:8 allows the ^,>,. 
phone-bas^d home, gatcwpydnterface 18 ,to be used to provide broadband,, or otjier 
faster;transmissipn rate^..t^ ajcialqg.naodjems overa| . _j 

15 conventional telephone wire. ^ o^;: -.:> ., ;:•; -i . - > - 

: ' ■ . ^ .An ADSL. system |yp . 
: a epqventional tv^isted pair of coppex.,\vires... An ADSL Transmission Unit-Central 
. ("ATU'-C") is a deviceatone end of .an APSL connection at a telephony or other 
switching office on the PSTN 22 or/Other network. An ADSL Transmission Unit- 
20. , . Remote ("ATl]:^R".) is a device at another end of an ADSL connection at a subscriber 
. , or customer site. , The ADSL connection can be. used^either with or without a splitter. 
Returning to FIG. 2, the phone-based honae gateway interface 1 8 includes an 
. ADSL terminating unit (ATU-R) 28 that is used to connect the phone-based home 
gateway interface 1 8 to the. LAN 12. In another embodiment of the.present , 
25 invention, the LAN .-12 can also include a 10/1,00 Base-T Ethernet LAN as is. . 

. 13 
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illustrated in FIG. 2. As is kno\\n in the art, 10/100 Base-T is an^Ethemet standard 
for LANs using twisted-pair cable transmitting at 10 td'lOO Mbps. However, the 
present invention is not limited to such an embodiment, and other or equivalent 
LANs can also be used. The ATU-R 28 is also used to connect to network devices 
5 14, 1 6 to the PSTN 22 via a peripheral component interfebmiecf ('.TCI") 30 bus or a 
Universal Serial Bus ("USB -'ySZ-connection. ^ 

' As is kriOw in the art, a' POI is-a local bus stahdard.'* Most modem computers 
include a PCI busOO: PGI is a 64-bit-bCis,^ though it is-'u^iially iinplerriented as a 32- 
bit buL 'As is knbvCn in the art, 'a XJSB 32 is ^'external b^s' standard that supports 

10 data transfer rates of up to 12 Mbps or higher. A single USB port can- be' -used to 
connect up' to 1 27 peripheral devices such^as'"mice/mGdiemSi an USB 
also supports pliig-and-play ihsfallatiori and fedt plugigirig. ^^ttig-and-play refers to 
the ability of a computer system to automatically coitfigure e^ kid 
-other devices without -wbrxyiAg aboi^'setting DIP* switches, jlirripte^^ other' j - 

15 hardware and softwWe configuratioadfemg^^^ Oi?.*. cirdcr.T ,?n >:iJ 

EXEMPLARY INTEGRATED PHONE-BASED HOME GATEWAY SYSTEM 
• FIG. 3 is a block diagram illustrating ah integrated phone-based hbme gateway 
system 34. -The integrated phone-based holrie gateway system 34 includes an ' 
integrated, phone-based home gateWay interface 36 with ah optional portable wireless 

20 handset 38, a display screen 40, a key pad 42, a communications' interface 44 including 
a DSL component 46 and an analoig component 48, a home phohelihe^network adapter 
("HPNA") ^component 50, a Bluetooth component 52, and an optional Video camera 
component 54. The integrated phone-based home gateway system 34 also includes one 
or more processors, one more banks of memory and one or more software rtiodules (not 

25 illustrated in FIG. 3). However, the present invention is not limited'to such an ^ 

14 
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embodiment.an'd more/fewer or equivalent components can^also be used in the 
integrated phone-baSed home gateway system. 34. The integrated phone-based home 
gateway system 34. provides. "in-home" as well as."to-home" networking for voice, ■ 
video and data. • . • , . . , • . • ' 

5 The intcgrqt^;.phci)e-l?as^d hon?? gateway interface 36 may iindude one or 

more physical buttons or controls for selecting features of a base staXioa^Qnepr more 
. graphical buttons or controls, rnay al,$o be.ancl.uded oix the display .screen ,40. The 
.. integrated, phonerl)ased:home gateway interface 3.6 is modular and;,allows the ;•; 
componentsrdescribed. abovB.and othei: or eqiiivalentjyp^^ pf component^ to be ca$xly 

10 inteiichanged. , = [ :? /. r-'j.i/. . / £ • v-i.!-..' , 

Xhe. integf?tted, phone-ba^edrhprne gateway •in.teifeqs 3,6 may include an , , 
optional portable wii:eless4elephone,lia^ 38;tJiat,allow.s-a \sisertO;us.ejthe{handset 38 
in the vicinity^of the; integrated,. phpr^e^ In tone . . j 

embodiment of the.present inventiont the,hands<2t;58 is aft-ia-lphon^ set including a 
1 5 cordless phone, mobile phone, web-pj^oji^^/e^g^, >fe>r rYoiee py^ iP ("VoIP")) and -.t / : 
; ' walki,e-talqe ra^ip capabjlitrqs. (Iipweyer,Ttheipresqitinventipn4s*no^ limited to such an 
enabodiment:2ind other or equivalent .Handsets can also be used.. In addition,;the handset 
38 can also provide only one, ,two Qf;three;of the 4-in- 1 phone set capabilities. I 
' f the optional portable wireless.handset 38 is not used, the communications 
20 . interface 44 may include a speaker-phone with a built in microphone and speaker for 
sending an<J receiving voice, information. The communications interface 44 may 
include a sp^er-phone whether or not, the portable wireless handset 38 is used. 

The integrated, phon(57based home gateway interface 3^6 also provides routing 
or bridging for networking comnjunications, including voice, video and data 
25 communications and coordinates establishing, initializing and provisioning 
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broadband, narrow-band and data communications parameters and- channels." In one 
embodiment of the present invention, this functionality' is pro vided in integrated, 
phone-based home gateway interface 36 'with software modiilfes'illustrated in FIGS. 7- 
1 1 . However, the present invention is not limited to such ah* embodiment, and this 
' functionality can also be provided in firmware, hardware, br ^ftware, or any 
combination thereof. ' - -rr' - • - • . ► ^ ^ . ..^ . . 

' The display screeri 40 includes a* conventional computer display screen^^a 
liquid' crystal display screen with color, black arid white or grey ^^balexapabilifi^ or 
other types of display screens, including touch Wcreebsv • The displ^^ 40 is 

used to display and access voice, video, data andk)tfier ititernet-messages'(e.g., e- 
mail), in one embodiment of th6 present invention, the display screeh 40 is a 
removable module that can be used as portable wifeless^arid-held device (erg., infra- 
reli, Bluetooth, other wireless', etc.) ift'tlfe- Vicinity cHf the mtegrated, phohe-bas 
* home gateway interface 36'. ' In one embodimdrit 'of-tSie present invention, the display 
screen 40 is used to display at least brie ^hrie'of real-time *stdcfe' q^ weatKef,- 
headline news, community neivs, electrbriic Address, or btherinform'atiori^froni the 
Internet 24. The optional video camera cbiupprient 54 is used to collect and sfend data 
for video conference calls; video e-mail, etc. - " ' 

The keypad 42 includes a telephone key pad, other niimenc keypad,* an alpha- 
numeric keypad, other specialized key pad, a keyboard, or other alpha-numeric data 
entry device. The keypad 42 can include physicSal devices as well as graphical 
representations of key pads that are made available On the dikplay-'screen 40. 

The communications interface 44 includes a DSL component 46 and an 
analog component 48. The DSL component 46 provides' broadband 
communications. The DSL component 46 may include a DSL device with one of ' - 
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, . the following .intepfaces.: ADSL, symmetric DSL ("SDSL"), high-bit-rate DSL 
("HDSL") or veryThigb-bit-rate ("VDSL"): .The DSL component 46 is integrated 

• inside a phone spt..wbi.ch.,proyides conventional telephony as well.as an^alway?-,on 
connectivity to broadband networks, ihe Internet or other computei; networks. The 

... .,0 .,T,oi^« rr,«fi*.Tnc such as a V.90 56 kbpspr other 

5 analog cQmppnciu,Hjo fuap'^iiivt'fv*^ *^^^^ '"T"*". ' . - ...... 

analog modems operating at a different speed or using a different cotrimunication 
.protocol .than;the DSL,cpm,Ronent 46, ,In oiie embodiment of the^ j^res^t invention, 
the analog. cgrnppnent 48. includes using plain old .telephone service C'P.OTS':),, and is 
,4lsQ mtegrated.inside a phpne set fpr the pprpp.se o/,providing channel redundancy, 
10 . broadband service pj:(^yisionipg a^d configuration, .. . , , /.f- . 1 ■ . ■ , 

.; , Jn.one embpdimenLof th^.pre§ent i.nyei>tion, the cpmmumcatipns interface 44 
.,. , is- wmjected to.^.IJPTS splitter th^t..^lpwS:5he.D3L^compon^^^ 46.and the analog 
component, 4«,ta .use..,the .s^me;. t>yiste4.pai^ .p.f telephone lines (See FIG. 6),, TTie 
, ,.PQTS .splitter, iii?iy, also. ^^e.u^^^^ 

15 bandwidth :. TP?«P? ..^^'f^".: 9"^"^^: 

. : .transmission, integrated Services, Digital .Ne^tworlc, C;i$DN':), Frame Relay, etc.) and 

lower-bandw.idth,services.<e.g.^POXS.). ,^ . . . . .,. 

The HPNA component 50 provides a convenient and flexible way to. 
intercpnnect computers and periphierals to ^ .network, including plug-and-play. The 
20 HPNA component 50 also enables existing telephone, wiring to be used for 
broadband network access.. In addition, IjlPNAs enable VoIP phones that have 
Ethernet coimectors to. interface with ppn-Ethernet broadband connections FI.G.3 

illusttates network devices 14, 16, comprising a. small home network connected to the 
HPNA 50 via RJ-1 1 inteifapes 24. Ho>vever, the present invention is not limited to 
25 . such an embodiment. In addition, the network devices 14. 16 can also be connected 
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using PCI 30 or USB 32 connections (FIG. 2) as was described above. • • • 

The Bluetooth component 52 simplifies data synchronization and 
transmission between network'devices and the LAN 12 with a common short-range 
wireless protocol. As is known in the art. Bluetooth 'is a short-range radio frequency 
5 technology aimed at simplifying communications among inetwbrk devices and 

between network devices. Bluetooth wireless technology Supports both short-range 
p6int-t6-p6int and poiht-to^multipoiht* connections. The Bluetooth sfjecification, 
version I '.G, 1999, is incorporated by reference. ^ In ^another em^ 
present'inventiori, the Bluetooth ebmporient can''be-replaGed with virtually any other 

10 short-range radio interface -component. * • ' '^^'r *..!-.: ... 

' In ' brie embodiment of the present *ihveriti6n;' 'wirbd and ^^^^ home 
electi-omc or other dfectronic devices^ siich -a^^^^^ a 
lap top or notebook computer, a desk top persona? computer 60,^ a PDA 62^ smart 
appliancfes' 64, alainh systeins 66V'Tibme video' monitoring eqt^^^^ etc. rnay 

15 iriiterface'' with the integrated -phon^-based- home through 
modular interfaces (e'.g.; RJ- l l or HPNA interfaces) br Bluetooth wireless interfaces. 
The wirefless device's are connected to* the 'integrated phone-based home gateway 
interface 36 over a Bluetdofh picionet' 70 'or Bluetooth scattemet using the Bluetooth^ 
component 52. 

20 As is known in the art, a "piconet" is a network in' which "slave^' devices can 

be set to communicate with a '^master" radio controller in one device such as a 
gateway. Piconet are typically limited to a certain range and vicinity in which 
wireless devices must be present to operate (e.g., a few feet up to few miles away 
from the master radio controller). Several "piconets'' can be established and linked 

25 together in "scattemets" to allow communication among several networks providing 

18 
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continually flexible, ©oafigurations. 

In one embodiment of -the present invention, the communications interface 44 

. is connected to ajocalrswitching office 72.on the PSTN 22 via a RJ-1 1 jack.24.. The 

RJ-1 1 jack 24 proyides/ijarrow band (e.g., voice) and broadband pommuni cations 

5 and daia commuiucayons-via the PSTN 22 and.Intemet-;24. f h^e local switching 

. ^ office .72 is conj^ectpd to a digital subscriber line access.miiltiple;cer ("pSL^M") 74, 

which, is. in turn in communicatiqns^with^other telephony equipraent via- the PSTN 

22.. As is known in.the,art^ ^:,DSLA]Vl conceiFitri^^ irvdiyidual voice lines toTl lines, 

wireless antenna site$, Bn.vate^J9rap9h Exchange§,("PBX§"), Optical Network. Units 

10 ("ONUs") or other carrier systems. The DSL^M 7:4 may alsp bjexonnec^ed to. a 

, regional broadband;n^t\yprk;("R^N">76v©r-pthqr b^^^^ voice, 

, , . video or data networkg/^yhich An ^um may be;QomynuniQati9ns with, other .^jietwojldng 

.equipment on the InteFi)(€t 24f; > - - . v. . . ) .r r 

^ , The integrated phone-based hpijie gateway sxsteip;34rprovide^ gateway . . 

15. . o fiinctionalityj.brQadba|id cqmmu]aicat}ori?r^. wellv voice telephony to the 

hojme environment. The dntegratedjfphone-based homei gateway, interface 36 is a 

modular, flexible home net\yprk appliance, as well as broadband or narrow-band 

telephony and data communieations jdevice that provide^ in-home .as well as to-hpme 

networking. , 

20 EXEMPLARY WIRELESS INTEGRATED PHpNE-BASED HOME 
GATEWAY SYSTEM 

FIG. 4 is a block diagram illustrating a wireless, integrated phone-based home 

gateway system 78. In such an embodiment, the wireless, integrated phone-based home 

gateway system 78 is typically not connected directly to any other network device with 

25 any wires, in one embodiment of the present invention, all connection are wireless, 

' 19 
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including those to the PSTN 22 and the Internet 24. In another embodiment of the 
present invention, all connections to network devices are wireless^ however, 
connections to the PSTN 22 arid/or the Internet 24 may be with wires as is illustrated in 
FIG. 4. However; the present invention is riot limited to subh embodiments and the 
wireless, integrated, phone-biased home gateway system 78 c^ also be used with a 
variety of other connection options. - . - r . *: : . 

The wireless, integrated, phbne-ba^ed hoifne gatfe^way system 78 includes a 
wireless, integrated phone-based home' gateway iriteiface 80 and optional portable 
wireleiss telephone handset 82. Thie wirdess, integrated phone-based home- gateway 
iritefface 80 ihcludes the same'cdmpronents as' the ifitegfai^d phoiie-based home 
• gateway interface 3'6 described above for FIG. 3. W iaddition,' the wireless phone- 
based honiie gateway interface SO iiiGludes an additional plug-in i'adio fireqiiency 
' rkF"yintekface 84/' ]' ■ V • ' i ■ v^- ' rWi 

In one embodihient of the present iriVeritioh; the RiF4nTferface '8'4 is an IEEE 
standard 8d2:i lb wireless interface. ' However; ^ i^ not limited tD 

such an embodiment and other wirfeless ititerflce^ ciA afeb be used. For ex-ample, the 
RF interface can include RF Home and other wireless interfaces. As is knoWn 'in the 
ait, the IEEE 802.1 lb standard defines wireless interfaces that provide up to 1 1 Mbps 
wireless data transmission to' and from wireless devices over short ranges. The IEEE 
802. 1 lb standard is incorporated herein by reference. 

As is known in the art, RF Home is a standard for wireless networking aiccess 
devices to both local content and the Intemet for Voice, data arid streaming media in 
home environments. More information on RF Home can be found at the URL 
"www.homerf.org." FLF Home includes the Shared Wireless Access Protocol 
("SWAP"). The SWAP specification defines a new common interface protocol that 
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supports. wireless jVp.ic,e and data nemorking in theliome. The RF Home S\yAP 
protocol specificatior)^- March 1998, is incorporated herein, by reference. 

In one embodiment of the present invention, the RF interface 84 is a short- 
range RF interfacjethaf is. capable of comiriuni eating with wireless deyiceS;Over a 
5 wireless pjconetjSO or rvyirclcss scatternet u^ing wireless comrn.unications protocols. 
In another embodiment of the present invention, the RF.^inteirface 78tis a long-range 
. radip interface (e.g., WAP interface) used for communicating with wireless devices 
^ '.€>nfyirelesS'netw,orks outsidertheran^ a wireless piconet 80. In yet another 
. /Embodiment .of the, present invention, .the RF ^interface 78 includes ,bo,th short-range 
10 and Jong^range RF. interfaces., How.eyer, .the.RF interface 78 caji.he yiftually any ,^ 
other qr equivalent short-range or long-range RF interface, and, the present invention 
is. not limited to thq .sjboitTmnge.pr long-range interfaces described, . . , 

FIG. 5 is a block diagram illustrating "to-home" wireless n,^tw:or^ldng 88.with. 
the phoine^,based, jip.tegr^ted, wireless .phone-based; home. g9.te\yay system 78 . The 
15 wireless, inte;gr3te^,.phQ^\erbas(^ hpme »gateway systOTi 7§ ea^ be used . to provide long 
' range tp-home<wirele^s networkifig as well as Iqng range in-horne. wireless networking 

- . jwith wireless protocols. - . ; .. , ' v 

For example,, the wirejess, integrated, phone-basedj home gateway interface 80 
can be in communications with, a. WAP gateway 90 to provide, long-range to-home 
20 wireless networking at the wireless^ integrated phone-based home gateway interface 80 
fh)m a WAP enabled devices 92 or other long-range wireless devices via a wireless 
wide-area network ("WAN") ,94. The "Wireless Application Protocol Architecture 
Specification",, by the Wireless Application Protocol Forum, WAP-lOO-WAPArch- 
1998T0430-a, .April 19,9,?, is incc^rporated herein by reference. The wireless wide-area 
25 . network 88 allows device3. outsiide ascertain range and vicinity (e.g., greater than a few 

21 
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miles and/or outside the range of a piconet) to be in communications with the wireless, 
integrated phone-based home gateway interface 80. . 

The wireless, integrated phone-based home gateway system 78 provides 
gateway functionality, broadband cominunications, shortHrange and/or long-range 
5 • ^wifeless communications, as well as normal voice telephony- to the home 

environment. . The wireless/ inrtej^ated, phone-based home gateway interface 8.0 is a 
•modular, flexible home network, appliance, as well as broadband telephony and data 
communications device that proyides short-range: and long-grange wireless in^hpme as 
well as to-home networking. ; n . . . 

10 ^ EXEMPLARY INTEGRATED PHONErBA^ED HOME GATEWAY SYSTEM 
HARDWARE architecture; 1 

' FIG. 6A.i^Vbl0ck-'dia:^'ami^^^^^ 
home gateway ttiterface hardwiare archftedtiire- 1 001 -FIG: 6B is a broek diagram ^ 
' illuistnating an exemplaiy wireless, intfegrated phone^based hamif gate>v.ay interface 

15 hardware architecture 100'. The exemplary phonesbasedrhbnietigateway int<?rface : 
architecture 100 illustrated in FIG: 6A' is used with tiie integrated phone-based home 
gateway interface 36 (FIG. 3): The exemplary wireless, integrated phone-basedjhpme 
•gateway intdface hardware architecture .1 00! is used with the wireless, integrated 
phone-based home gateway intCTface 80 (FIG. 4).. 

20 The exemplary integrated phone-based home gateway interface architecture 1 00 

includes a receive and transmit or transceiver ("XCIVER") buffer 102, an ADSL ATU- 
R 104, a splitter 106 including a higji-pass filter and a low pass filter, a POTS telephone 
module 108 and a RJ-1 1 interface 1 lO:- An expansion header (riot illustrated) may also 
be used between the ATU-R 1 04 and the XCIVER buffer 102. • . - 

25 The POTS telephone module 1 08 may include an analog V.90 59K modem, 
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other analog or digital ttibdem -and/or a 900 MHz-2.4'.GHz coniless phone module (Not 
illustrated in FIG. 6A). The POTS telephone module. 108 is connected to a universal 
asynchronous receiv^-trahsmitter ("UART'^Hai, which is turn connected to an 
integrated coinmunications micro-controller 1.1.4. ■ ; •' • . 

5 An' ADSb 'systerfittypically includes one or more spijUers 1.06, The splitter 

■ 106 is a-filter that separates high frequency anddow frequency. telephony sijnals. A 

^ splitter may^be integrated the ATU-R 1 04, .physically separated Mm ATU-.R 1 04, 
. . .:aha ^ay .be:divid.ed.bet^veen-higfe pass; and low . pass &0Ctionality:as is^illustrated in 

F1G.6A. 

10 - • • •/rnt>neie^cempIiiyprefeh^'cmb6dihSe'n^^^^^ 

ATU-R 104 is used with the splitter 106 andiscdiiipli^t Nyith the AtjJSJ, standard 
. .'•Network.artd GusromeF Ipstallationlnt^^^ Subscriber I^irie 

(ADSL)Metallic.intetface;'ANSI-T1.4l3^1995/andtheI^^^ ■ , 

-ASymm^Mcal dirgital subscriber.line (ADSL) tr^^^^^ 

15 cbhtehts'6f:which::areincbrpo]rated'by reference. - m.-. 

In another exempiary;preferted embodiment of the present invention,.^e 

. ADSL ATU-R I04is usedwithout splitteEl06r A splitterlessADSL system ... 
typically delivers a maximum downstream bandwidth of about 1 .4 Mbps, but is>s^ 

sensitive to noise and other transmission problems typically encountered by ADSL 
20 system that use sputters. The sphtterless ADSL standard is-called "G.Iite." In such 
• • asplitterlessembodiment,theADSLATU.R104.iscompliantwiththeANSl- 
. Tl .413-1995 standard and the ITU^T "Splitterless Asymmetrical Digital Subscriber 
; . Line Transceivers,'" ITU-G.992.2-1999, the contents of which are incorporated 

herein by reference. ' ' • ' . 

25 . . • In aiiother embodiment of the present invention, the ADSL ATU-R 104 is 
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replaced with a high-speed wireless interface 107 as is illustrated in FIG. 6B. This 
high-speed wireless interface 107 provides a "wireless local loop" ("WLP") for use in 
wireless, integrated, phone-based home gateway interface 84 (FIG. 4). to provide in- 
hotne and as well as to-home wireless networking. In one ettiliddiment of the present 
5 invention, the high-speed wireless interface is an* IEEE 802(¥Tb^^ireless interface. 

However, the present invention is* not limited to such a wireless interface, and the high- 

* speed 'Wireless interface 107 include other' or equivalent short-range or Ibng-rahge 
wireleiss interfaces. ' ■ * '* "-r;..; j - .r^; .. : . • . ■/ 

In sucK ah embodiment, the high-speed wrrelerss-iriteffice 107 is used' without 
10 the ADSL ATO-R 1 04, but in 'cbmbinkti'oh'with the kj-l-Pmtgrfa&- 1 10 and the POTS 
tel^hoiie niodule 108: In such an embodinient, the RJ- Fi interface 1 10 arid . the POTS 
telephone Irriodule 1 08 are us6d to pnividte service proviBdmng' and voice cills via tiie 

* "PStTj 22 that can b^ cortrrbcted td other wireless device?^ VJi the high-sp^^ wireless 
' interface 1 07. In such an enibodiirieht; theffigh-Spebd wfreress'iiiterface-' FG7 is* also- 

15 connected tcrthe POTS telephone triodulg ^110; - 'i^lyo-'! r lu- • i r: ^ . 

In yet another toibodimerit of the present mveiitibh (riof illustrateid iri' FIG. 
the high-speed wireless interface 1 07 ' is uised in Combination with' the' ADSL ATU-R 
94, the RJ-1 1 interface r08 and the POTS^telephone module 1 10 to provide both 
wireless and wired access to integrated, phone-based home gateway interface 36 (FIG. 

20 3). For one skilled in the art; various other combinations of the wirelesis arid wired 
components described herein are also possible to provide both data* and voice * 
communications in a phone-based hom6 gateway. 

In one embodiment of the present invention, the integrated conimunications 
micro-controller 1 1 4 includes a StrongARM SA-l 1 0, from the Intel Corporation of 

25 Santa Clara, California. The StrongARM S A- I I 0 is a high-performance, low-power 

• 24 
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processor for; portable >yir?less multi-media devices., Ho^y ever, other or equivalem 
microrcontrollers can. ^Isp be used and the present invention is not limited to this. 
Intel micro-contrqUeti i . • ; , ..... ■ ^ 

, The integrated phpne-based home.gateway interface architecture 1 QO also ^ 
5 includes one or mpjc bai^s of .me^nory such as synchronous. djoian^ip.randoni access 
memory ("SDRAM") 116, synchrpnpus.masi: read,onl){ memoxy {*'SMjR.0M").).18, 
flash .memory 120, static MM (';SRAM") I 22,and^one or more RS-232 interfaces, 124 
for connecting serial devices. Memory 1 16, 1 18, 120, 122 and RS-232 interfaces J 24 
; are: connected to the integratp^d coimmujii 1,14. ^ 

10 . ; Asjsknown^in.Ae^^ 

memory.("pRAM"),that C4n;i:ai);a.t higher ploclc speeds than,conxpntional DRAM. 
The SDRA>4 1 16,is coimef:te.d,tp receive and transmit buffer 102,, SMRQM 1 18 is a 
form of ROM A^xan^ be accessed using bit-masks that ar^^ typieally 3?-;hits in size.. 
Flash .mempry 12(Xis spepi4 typj^,p.f ^erasable prograpnimable ROM that can be erased 

15 and reprogrammed in blocks instead ofpnebyte. at.^ tijipe. SRA-M 12;2 is.fprm of 
RAM that retains jnfqiTOati d&,\ong a^^therens enough power to run a device. The 
RS-232 interface 124 standard defines specific lines and signal. characteristics used 
by serialcommuni cations controUep to standardize the transmission of serial data 
between .devices. ; . , - . .« . , 

20 . Ii> ^ typical configuration memory 116, 1 1 8, .1 20, 1 22 includes memory 

blocks of 64 Mbytes to 512 ^Mbytes in size. The memory 116, 1 18, 120, 122 can be 
configured using many different types of memory layouts and memory sizes. 

The integrated communications micro-controller 1 14 is connected with one or 
more high-speed serial pprts ("HSSP") 126 or a high-speed serial bus (not illustrated) 

25 ^ -to a black ^lnd.^ybite, gr^y scale or color liquid crystal display ("LCD") component 

25 
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128 used for the display screen 40, a Bluetooth radio module 130 included in the 
Bluetooth component 52, an infra data association ('IrDA'') module 132, an HPNA 
module 134 included in the HPNA component 50, one mbre audio/video CODEC 
modules- 1 36, and one or more Personal Computer Memory Card International 
5 Association C'PCMCIA") interface modules 13S, ^ - ' '• 

As is known in the art; the IrDA ^module 1 32 is used for synchronizing and 
transniittihg data via infrared light waves arid is used to provide one type of short- 
• range wireies's ebririectioHl- The audib/V^iideo GODEGs 1 36 are 'CGfdefs/decoders used 
to convert audio or video signals between analog and digital forms and/or are 
10 Cdmpressdrs/decompressors for coftipressiiig and- decompressing audio and video 

• Iri bne enibodiriient of tlie present invention, Mb-tion Pictures Expert Group 
codecs' are^used'. '- As is known ih thd '^^'NiPEG is -a set- of standards for 
audio and video eonrtpf'essiori established by the Jbint*ISp/IEG Technical Committee 
15 on Information Technology. The original MPEG standard for storing* ^d retrieving 
video and audio inforihationy was desigridd f^^r CD-ROM tfec^ 
defines data cell encoding for a medium bandv;^idth'of up to 1:5 Mbps, two audio 
cMrinels, and nori-intefraced Video, •MPEG-2 is an extension of the MPEG-1 
standard designed for broadcast- television, including HDTV. MPEG-2 defines a 
20 higher bandwidth of up to 40 Mbps, five audio channels, a wider range of frame 
sizes, and interlaced video. ' - • ■'.«.. . ..• 

MP-EG-2 in general is defined in the ISO/IEC Standard JTC1/SC2'9AVG1 1, 
entitled "Coding of Moving Pictures and Audio,'' incorporated herein by reference. 
MPEG-2 is^'also defined by the ITU-T H.222.0, standard entitled "Generic coding of 
25 moving pictures and associated audio information," the contents of which is - 

26 
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incoqjorated by reffcr^nce. However, other audio/yideo data codecs could also be 
used and the present invention is not limited to the MPEG codecs described. 

During an, audio/yideo conferencing call, or a: voice call, audio information is 
typically supplied by audio equipment (e.g., a handset, microphone/speaker, speaker- 
j phone, etc.) that uses an audio codec to capture audio information. For example, 
such audio codecs are compliant. ITU-T G.71 1, GJ^l, G,723,.,G,728 and G.729 
-r standards,* the ;C9njents of which ar^ incprporated by reference. However, other 
t ; . : audi<) QOdecs .CQuJd .also be>used;andjth,e. present invention is not liniited to such audio 

codecs; :,r-i > ..-V. ^ . ■ . : 

10 r:. . J. \vTbe Qne;pr more PQylCJA interfaces 148 are standard interfaces f or. sma^ 
credit-card size peripherals and slots designed to hold them, primarily on laptOfp, 
. • paln^ttop, .and , other portable devices including intelligent electronic devices. As is 
. known in tjhe ?QMQl/^- interfaces, j3§. comprises group. 0^^ 
. ; J yendori5',wh0,collabQrated;tpcpra^ a cpmmpn ^t^dard for PC Gard-based . , . 
15-. -periphe^al^^i-sr^ •.; rr'^;;. ■ m-. ^ 

• : .The integrated phpnetbased;^^ 

. and wirelesSj integrated phone-based home gateway interfa,ce. architecture 1 00- are 
described with a niipiber of specific components. However, the present invention is not 
limited to these.^spedfic components and more, fewer or equivalent components can 
20 also be used in the integrated phone-based ?home gateway interface architecture 100 and 
wireless, integrated phone-based home gateway interface architecture 100' 
EXEMPLARY HOME GATEWAY INTERFACE SOFTWARE 
ARCHITECTURE 

* .' FIQ, 7'is a blpck diagram illustrating an exemplary home gateway interface 
25 software architecture ;140. The home gateway interface software architecture 1 40 

27 
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includes a session manager 1 42, 'at service manager 1 44, an* interface manager 1 46 and a 
display manger 148. However, more, fewer or equivalem sofm^are components can be 
used ^d the present invention -is hot limited to these software ^components.- In FIGS. 7- 
1 1, external communications paths, i.e., communications paths external to a component 
5 in the software architecture 140 are illustrated with two-way- arrows* Internal 
conimuni cations paths, i.e., Conrirnunications paths internal, to a component in the 
' software architecture 140 are illustrated with Knies without arrow heads. 'However, the 
internal communications path also provide two-way commtmicafions. - • 
FIG- 8 is a block diagram illustrating ah exerhplary sessroh'm'anager 1 42 

10 ' Software archTtectiire 150'. Tlie session 'mariagbr 142 includes a session controH • 

module 1 52 that sends and receives status infomfation to arid from th^ service manager 
144; The session cbntroUer rriodule 1'52 also sends and receive interf£iee information 
to^d bm thfe mtriface rnanager 146 and 's«ids and receives data^ messages to and 
from the display manager 148. The session controller riibdule 152^ also helps initialize 

15 * datsi interfaces; such as IP interfaces witH'coopefatibri frbni' the provisioning manager 
module 1 64 (FIG. 9) in the service manager 144" ' ^' ' - • - 

The sessidh' (controller module* 1 52 also sends^ and receives session control- and 
status inforfnation to and frorn a transport layer 1 54- that is in communications with a 
network layer 156. ' ^ * - ' ' . 

20 As is known in the art, the Open Systems Intefconneetion ("OSr'> reference 

model is a layered architecture that standardizes levels of service and types-of 
interaction for computers exchanging information through a communications 
network. The OSl reference model separates network device-to-network device 
communications into seven protocol layers, or level's, each building-and relying— 

25 upon the standards contained in the levels below it: The OSI reference model '* 
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includes rfroTTi lowest-to-highest, a physical, data-link, network, transport, session, 
presentation and, applifation layer. The lowest of the seven layers deals solely with 
hardware links; the highest deals with .software .interactions at the application- . . 
program. level. . ^.^ . • ■ i , - » , . . 

5 The iruiiSport layqr. 154 is the fourth of the.sftyen.layers jn the pSI reference 

model. The.transport layer 154 i^ typically responsible for both^quality of service and 
.f.j accurate delivery 9/ information. Among the tasks performed on.this, layer are error 
detection and; Gorrection. - ■ • ; J ;- - . ' - . . . v ' :p. . . 

; ; The transpoit jiayer 154 senid^s and receives transport layer protocol data units 
10 (*'PI3tU'') .^P and .from the netwQrk 156. M is knowr).in the.art, a PDU.is a data . 
packet layout \yith aheader and.adata.payload.The transport layer ,154 also, sends 
; .,and receives session controLand s^tusinfoiination to and frprn the session. conjtroller 

module^ 1 52 anfijends apd receives interface coiitrol and status infcinnation tp and 
^ from the interface .rnanager 146^^^ v . . ... ^ . . . _ 

^5:- , ' b. XhCijietworLla^ 

network layer 156 is one level abpy« the, data-link Jay er and ensures that information 
arrives at its. intended destination. The network layer 156 sen(|^ network layer PDUs 
to a latency management module 1 58. TTie latency mariagement module 158 . 
manages latency of information on the network layer 156. The latency manageinent 
20 module 1 58 sends and receives protocol data units to and from the ADSL ATU-R 
1 04 arid/QF wireless RF module .1 07. 

Ill one embodiment of the present invention,, the session controller module 
1 52 provides routing and bridging functionality for networking communications and 
coordinates initialization of broadband communications service configurations and 
25 provisions with, the provisioning manager module 164 in the ser\'ice manager 144 
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(FIG. 9). In such an embodiment, the session controller mod&Ie 1 52 in the session 
manager 142 initializes and maintains routing and bridgiiig tables for the phone- 
b'ased home gateway interfaces '3'6;'8G.' However, the presehVinvention is- not limited 
to such and embodiment and routing and bridging functionality can also be provided 
5 by other hardware Or software components in the integrated; pKone-based home 
gateway interfaces 36, 80, ' - ^ .. . :* 

FIGi 9 is a block diajgrmri illustrating ah exemplary service riianager 144 
software idrchitfecture 160: The service m'aiiager 144' includes a device manager module 
1 62 that sends ^d receives status mformatibn to atnd from' the session manager 1 42, 
10 ' ktih sends and irec^ives'sefvice an^ voifce'iiiformktionTn^ssages'to arid from the display 
manager 148. 

" The device manager modtufe 162 also sends 'arid~receives service registration 
information to arid froiii a provisioning naanajger'm^ i'64v The'provisioriing • 
mari^agef niodule 164 seiids and fecial ve^ seHic^ ihfbrmatibri and- service 

15 session information to and from the PSTN 22' via the POTS'terephoh^ The 
POTS telephone module 108 helps with service provisibning requests'as well as 
handles voice calls including VoIP via thb PSTN 22: Tlie provisioning manager* 
module 164 also sends and receives broadb^d service session information arid data 
session information to and from the ADSL ATU-R'104 or wireless module 107. The 

20 ADSL ATU-R 104 or wireless module 107 also handles data communications via the 
PSTN 22, the Internet, wireless WAN 94, etc. - . 

As is known in the art, an Asjoichronous Transfer Mode ("ATM") systerri can 
use high-speed services on ADSL systems as a physical layer to transport data 
packets. ATM is a high-speed packet transmission system.' ATM -segments and 

25 multiplexes data traffic into Sniall, fixed-length units called "'cells." A cell is 53- 
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octepts, \yith 5-oqt,ects for the cell header, and 48rOctects for the cell data. ATM 
provides four service. category. classes that may use constant bit-rates, variable bit- 
rates, available bit-rates, and unspecified bit-rate, services. The four ATM service 
classes can be used to .provide Quality-of-Service ("QoS") functionality.. The. 
s provisioning managermodule 164 .is. used, to set-up ATM virtual channel connections 

("VCC") and other types of virtual connections or data sessions. . 

. . , FIG. 10 is a, block diagram illustrating an ex^emplary interface manger 146 
sqfhyare architecture ;166^ The inte;f^ce, nw^ager. 46 inclu(des„ari interface modjule 
1 68; Th^ interfape modu^ 1^ sen^ ^4 reqeiyes interface information to and .from the 
10 session rpanager 1.42 and ^ends agd^rece^yes service messages to and, from the display . 
manager 148. 

. ,The interface, module , 1 68, also sends and receives Bluetooth data and 
management, information to and from a.BluetOQth: btaseband module 1 70. The . 
PluetoQlh baseband modu^^ information to and 

15. fi-om the,.B]ueJfj)Oj^^^ . . ^ 

. . The interface modi|le5 1 6§. 2430 sends, and receives HPNA data and management 
information to and from an HPNAanterface module 1 72. The HPNA interface module 
1 72 sends and.receives .flPNA information tp and, from HPNA module 134. 
- ^ FIG. 11 is a blo;ck diagram illustrating an exemplary display manger 148 
20 software architecture 1 74. The display managqr 148 includes a content manager 

module 1 76. The content manager module 1 76 sends and receives data messages.to and 
.from the session manager 142,, sends and receives services and voice messages to and 
from the service manager 144 and sends and receives service messages to and from the 
interface manger 146. . . 
25 . ' . . The content m^na^er module I76 .also sends and receives messages to and from 
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a LCD display module 1 78 and a Storage handler 'module i 80.' The LCD display 
module 178 sends and receives display messages to and frorri the'LCD module 128. 
The storage Handler module 180 sends and receives storage messages to and from 
memory 1 16, 120, 122. 

FIGS. 1 -5 illustrate exemplary stand-alone iritegrdtdd phttie-liased home • 
gateway systems. In mariy iiistances liowever, a home user will already have an 
existing phone system, and desire to use the functionality of the integrated or ' 
wireless, integrated phone-based home gateway systehis desciibeid'hferein* In another 
embodiment of the present invention, the integrated phbrie-based honie gateway 
system comprises an integrated phone-based home gateway conversion systehi ' 
without a display screen 40, keypad 42, opticar video camera 54,'etc. ' 

FIG. 12 is a block diagram illustrating an integrated phone-based home 
gateway conversion system 1 82. The integrated phone-based home gateway ' * ' 
conversion system 182 includes an integrated phone-based honie gateway 'cbni^ersion 
module 184 that is used in combination witli an existing plione systdii 18(5. iti one 
embodiment of the present invention, the integrateci phone-based Home gateway 
conversion module 184 is approximately the same size and 'shape of the fexistin|g 
phone system 182 and includes multiple RJ-1 1 jacks 24, a HPNA 50 connector as 
well as other communications components described above for phone-based home 
gateway systems 34, 78. The multiple RJ-1 1 jacks and the HPNA 50 connector 
allow the existing phone system 1 86 to be connected to the integrated phone-based 
home gateway conversion module 184, other devices on LAN 12 in a SOHO 
network, as well as to the PSTN 22 and/or Internet 24. 

Since the integrated phone-based home gateway conversion module 1 84 is 
approximately the same size and shape of the existing phone system 182, the 
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conversion .module 184 can, be used with an existing phone system 182 without 
taking up much additional space in the home or office of a home user. The size of 
the illustrated conv>er:§ion module 184 is slightly larger than the existing phone 
system only for the purposes of illustration in the drawing. The integrated phone- 

• 5 based home gatev/aj; c.ppvqrsicn module ! 84 .incliides wired 1 88, and/or wireless 1 90 
connections as were discussed ab,ove for the integrated and wireless integrated home 

gateway sy^terns, 34, 7.8. , , . , 

EXEMPLARY HO^ 

10 ,^ . ^ FIG., 13 is a flow di^g^am illustrating a Method 192 for initializing 

communications from the phone-based home gateway interfaces 36, 80. At Step 194, 
one or more narrow-band communications channels are automatically established 
with a,pub.lic^ switched telephone network 22 from the phone-based home gateway 
interfaces 36, 80. At Step 196, one or more broadband communications channels are 

1.5,. . autpmatically established ^yith a public switched telephone network 22 from the 
.phpne-basfsd Jiome gateway interfaces 36, 80. At Step 198, a data communications 
interface is automatically initialized for a data network 24 from the phone-based ■ 
home gateway interfaces 36, 80. At Step 200, routing or bridging tables are 
automatically, initialized on the phone-based home gateway interfaces 36, 80. At 

20 . Step 202, broadband conimunications service configurations and provisions are 
automatically initi^ized via the phone-based home gateway interfaces 36, 80. 

Method 192 helps hide data and broadband configuration and service 
provisioning complexity from home users by automatically establishing 
communications channels and providing automatic initialization communications and 

25 networking confi^ration parameters. Method 192 is illustrated with one exemplary 
embodiment of the present invention. However, the present invention is not limited 
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to such an embodiment and other or equivalent embodiments .can also be used. 

In such an embodiment at Step 1 94, one or more nairrow-band 
communications channel, such as an analog 48 communication channels for POTS 
108, are ^established automatically with, the PSTN 22 ftom 'the.phone-based home 
gateway interfaces 36, 80. 

• In one embodiment of thelpresent invention, the narrowrband 
communications channel is us^d to provide^a'csoiiventional wired voice channel;. 
cbihmunications channel reduridancyV ais wfeiras provide automatic.broadband . 
service provisioning and configuration: 'Ih 'slich an embodiment -theiia^^ 
commurifcatidns cTiarinel is also used to help ir^ 
■ phone-based home gateway inteffates 36, 80. ' However,- the present invention is not 
limited to such and-efnbodimeiitl . ' ' ^ ^ - '.•ri v . - 

At* Step 196,- one of more broadbatid conimanitations channel such as an 
ADSL 104, ATMiover ADSL ia4 or^other broMbacid catnmuiiications channel is 
established automatically with the PSTN 22/^ to ofte 'embbdim^ntt of the presOT^ 
invention, the broadband cbnimiinidatidns Channel-is used to provide broadband 
Voice, video or. data communications vl^ith the PSTN 22 or Internet 24. However; the 
present invention is not limited to such an embodiment. - : " , 

At Step 198, a data communications interface is automatically initialized, 
such as an IP interface, for the Internet 24. The automatic initialization includes - 
initializing network addresses such as IP and other types of ne1?work addresses, aind 
initializing data network configuration parameters. The automatic initialization helps 
hide initialization and configuration complexity from users of the home gateway 
interfaces. • : : . ^ 

*' ' At Step 200, routing or bridging tables are aufomatically initialized in the 



wo 01/56233)^ PCT/USOl/03177 

corrMnunicationsi'nterfaoe i44. As As known in the art, a rquting table is table of 
information that provides network hardware (bridges and routers) with, the directions 
needed to forward packets of data to iqcations on other networks. The information 
included in a routing table differs according to whejtherit is used by a bridgeor a , 

A bridge relieis-onibath a source'(i.^., pr;iginating) and destination^ to 
determine where and how.to forw.ard , a packet. A router reiies on the destination 
address- aind on information in. thfiable that giye^ the ppssijble route;S7in J^o^s.orin 
number of jumps-ibetwesert itself, injgryening, routers,, and a destination,, The routing 
1 0 or bridging tables^ also provide, nj$tv/0rk .ad4ress translation ("NAT'') for tbe phone- 
. based home. gateway; iirterfaces 34i8.Q. In onejsmbo^iimentpf the-presentinvenltion, 
the routing and bridging tables are initialized by the ^^ssion manager }42;i However, 
the present indention is. riot Umited ttp thi^SfgEabo^im^nt ^d;the rputing:and bridging 
tables can ht imiia}izcd,:hyM^^^^ the phcMie-based home 

1 5 gateway interfaces 56i^S(>Ja@d/<M;^^Y^#h^ or W;ithp\itjhelp Aom^tir^e rem,ptQ applicatioixs. 
/ . - At.Step 202? hrpadteanidi'SJommunkatip^s sp^ configurations and . , . 
. provisions are automaticallyjnitialized yija the phone-based home gateway interfaces 
36, 80. In one embodiment of the present invention,- the- session manager 142 
coordinates this task, with the provisioning manager module 1 64 in the service 
20 manager 148.: However, the priesent invention is not limited to such an embodiment. 
The narrow-band communications channel is used to automatically initialize 
I broadband communications services, such as ASDL, ATM, etc. services. . 

In a preferred embodiment of the present invention, Method 192 is practiced 
with the phone-based home gateway interfaces 36, 80 by sending and receiving 
25 telephony initializatiion and provisioning signals to and,from the,PSTN 22, and data 
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protocol initialization sequences to and' from the Internet 24 ' to provisions-establish 
and initialize narrow-band and broadband communications channels and 
automatically populate routing and bridging tables. ^^ir^"'.' 

In another embodiment of the present invention, the narrow-band 
communication Channel is used to call a toll free number ^e.g.; 800, 888; etc.) to 
' establisifi communicatibns with* specialized remote software' applications that assist in 
automatically populating routing and bridging tables and provisioning, establishing 
' 'arid initializing communicatiorts channels' td/frorri' the phohe-bksed lionie gateway 
interfaces 36, 80:' In such an embodiment, the remote apfp)lTca:tfdri*s -may bfe' included 
at theibcail switching office 72 6f at some' other Ibcatibri on the PSTN 22 oi^ -the 
internet 24 (e.g!,' at AeiDtech'sh * ' * " - 

In such' an emi>odimeht, the remote aiipiicatiohs sijieciiTcally'Kelp donfigure 
and ihitialize the phdne-bas^ci home gateway interfaces 3i6* " 80 wrfli't^ ■ - ' 
dyriimiic cbmffiunidatiohs aiiy time a'hortieHjser ddsif^^ to cohifigure arid initialize an 
interface 36, 80. ' "rfle dyriarifiic twi6'-wky'c69nnii&iea^^ the hairow-barid 

communications channel are' used i:6 assistiii autiir^^ routing and 

bridging tables; provisioning,' establishing arid initializing other comrriiinications 
channels to/from the phorie-based home gateway interfaces 36, 80. - ^ ^ - 

In another embodiment of the present Invention, a reriibte applidatiori may 
send a static configuration file that is then used by the phone-based horiie gateway 
interfaces for automatically populating roiiting and bridging tables and provisibning, 
initializing and establishing other communications channels to/from the phone-based 
home gateway interfaces 36, 80. The configuration file can be dynamically updated 
by periodically contacting the remote iapplication for updates. ' 

However, the present invention is not limited to such 'embodiments and other 
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.or equivalent embpcJiments.can.also be used. In addition, no remote software 
applications are necessary to practice preferred .embodiments of present invention. 

The phone-based home gateway interfaces described herein can used as 
broadband home.gateway, a wireless local loop hoI^ae.gate^yay, as well as a set-top 
5 box for a cflble.teleyis.ion .access. . The phone^based home, gateway interfaces are 
modular, flexible, plygrn-play home gateways... The home gatewajj^inteifac^s hide 
.. routing and bringing table population,. data .(e,g„ IP) apd brp^dband s^jrvice., 

configuration an4,pravi^^ home user? by providing. autprnatic 

. . population of routing an^i bridging table$^ establishment of communica.tions . . 
1 0 ch^ntids, initiaUzati^n, ^d .prpvisjQning pf coramunipation, channel, pai;ajneters. 

It should be understood. th§t, the j^rogra^Syp methods and, systep 

- described hjerein are. npt relatpd oi; limit,ed.]l:p any particular type of cppiFjuter or ^ 
network sy^ter^ .(hardwai;^ or software), iinless indicated oth^pvi^e., .Various 
cpmbinations of geperal PilIPQB^^.^,pe.ci^lizedpr^^ components 
1 5 incjiuding ,hard\)^re,. so^a^p^^^ and, fin^y^^ an^ coniihinatipns thpreof may^ be used . 
..with or perform operations, iaaccorid^^^^ . ; 

, . . . : In view of the wid,e variety pf ^])odiments to which the principles^ of the 
present invention can be applied, it should be understood )that the illustrated 
enabpdiments are exemplary oxily^ and should not be tajcen.as limiting tl]e scope of 
20 the present invention. For e;xample, the stejjs of the flotw diagrams may be taken in 
sequences othei; than those .described, and more fewer or equivalent elements may be 
. ^ used in the block dia^ams. , . ^ , 

. . The claims should not be. read as limited to the described order or elements 
unless stated to that effect. Therefore, all embodiments that come within the scope 
25 . and spirit of the foUpwing claims and equivalents thereto are claimed as the 
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WE CLAIM: 

1 . An integrated phone-based home gateway system providing in-home and 
to-home networking, comprising in combination: 

a home gateway interface for initiaHzing broadband communications service 
5 configurations and provisions, initializing data communications parameters and for 
providing routing or bridging for networking communications; 

a communications interface for connecting to one or more networks, for 
providing data communications, for providing broadband communications and for 
providing narrow-band communications including voice communications; 
10 a processor for processing information from the one or more networks; 

a display interface for displaying the information from the one or more 
networks; and 

a wireless communications interface for connecting to external wireless 
' devices. 

15 

2. The integrated phone-based home gateway system of Claim 1, fiirther 
comprising a portable multi-function handset. 

3. The integrated phone-based home gateway system of Claim 1, wherein the 
20 portable multi-function handset performs the ftinction of at least one of a cordless 

phone, a mobile phone, a web phone, or a walkie-talkie radio. 

4. The integrated phone-based home gateway system of Claim 1, wherein the 
communication interface includes a speaker-phone. 

25 
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5. The integrated phone-based home gateway system' of Claim 1, wherein the 
communication interface includes a digital subscriber line ('*DSL'') device and an 
analog motiem. ' ' . . . 

5 6. The integrated phone-based home gateway system of Claim 5, wherein the 

DSL device includes an asjonmetric digital subscriber line ("ADSL") device, 
symmetric DSL ("SDSL'O device; high-bit-rate DSL ("HDSL") device or very-high- 
bit-rate ("VDSL") deviibb; ' - ' - . • : t : . ' > ; ■ . r : . , 

10*' 7V The intejgrated ph6n'e^t>as6d honie gaiteway sysfferh of Cliaim 1 , wherein the 

communication interface includes vdicid'cbmiYiiinications'using Plain Old Telephone 
Service ("POTS") or Voice over Internet Protocol ("VoIP") channels. 

8. The' integrated phone-based 'honie 'gateway' systrai ' of Claim i , further 
15 compnsmg: 

at least one module for interfacing with an external device. 

9. The integrated phone-based home gateway system of Claim 8, wherein the 
external device includes a desk-top computer, lap-top computer, notebook computer, 

20 a home security device, a 'mobile phone, a personal digital assistant, a Intemet* 
Protocol-based home appliance, a printer, a facsirhile rii'achine, a video camera, or a 
scanner. 

1 0. The integrated phone-based home gateway system of Claim 8-; wherein 
25 the at least one module for interfacing with an external device includes an RJ-1 1 
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. , . module, a peripheral .CQ^p9nent interconnect ("PCr') module, a Universal Serial Bus 
- ("USB") module,-ahornephoneline network adapter ,("HPN A") module, a Personal 
Computer Memory Card International Association ("PCMCIA") interface module, a 
Bluetooth module, an infra data association ("IrDA") module, or a wireless interface 

5 module. . ./r.; . . . ......... 

, • ; . ^ II., The integrated phone-based .horpe gateway . system of, Claim 1, further 
comprising one or more modular plug-and-play interfaces. • . 

.10 . 12. The, integrate4 pjione-h.ased Ijiome , gateway system of Claim 1, wherein 
the display, interfagefi^^ • » 

13. The integrated phone-based home gateway system of Claim 12, wherein 
.the reniovable display uni^.int^rfa^^^ the, home, ^ate\yay^ interface through a 

15 wireless infrared or a wireless radio frequency communications interface. . ^ 

>y-'' " . y, . • /.^ d;: jr::Vi/:v:;(\ v ' • . . ' ■ 

14. The integrated phone-based home gateway system of Claim 1, wherein 

the display interface displays, and accesses yoice, video and data messages. 

20 15, The integrated phone-based home gateway system of Claim 14 wherein 

. the data messages jnclude Internet Protocol messages or e-mail messages. 

16. The integrated phone-based home gateway system of Claim 1 wherein 
the display interface, displays a graphical representation of a keypad. 

25 • .... . . y 
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17. The integrated phone-based bonne, gateway, system of Claim 1, wherein 
the display interface displays at least one line of real-time stock quote, weather, 
headline news, community news, or a electronic address information from the 
Internet. : • , : ^ ... - . : • 

, .- J 8. The. integrated phonerba^ed home gateway system, of Claim 1, further 
comprising a keypad. 

■-.--..>•. ' /.^riL- : ■ ■ T ' 

_ 19. TheJntegr.ated-phpne->jased.'ho^ Claim. 1?^, wherein 

10 . the ^keypad is a graphical. repres.entatipn of- a. J^^^ pad :Ort;the, display^ .a nv^Tle^ic key 
pad, an alpha-numeric key pad or a keyboard. , ^ 

20; The integrated phorie-baised horiie - gateway ^^^^^ Claim 1, further 

' ^ c6mprisiiigf'a^\ddedca^ ' * J-'j' ^ ' : k... / 

21 . The integrated phone-based home gateway system of Claim 1 wherein 
•the one or niore networks include a public switched telephone network,-a regional 
broadband network, or the Internet.' ' • ' : r . : > i . . 

20 22. The integrated phone-based home gateway system of Claim 1 wherein 

the wireless communication interface includes an ' infrared' or-' radio frequency 
wireless comjniinication interface. " ' . :i ' 

23. The integrated phone-based hpme gateway system of Claim 1 wherein the 
25 wireless communication interface includes a Bluetooth protocol based interface,a - 
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Shared' Wireless Atcess Protocor based interface or a Wireless Application Protocol 



based interface; • • 



24. The integrated phone-based home gateway system of Claim 1 wherein 

5 the Wireless ccmrnurii cation iiiterfacc iiicludcs a sliurL-rarige wireless communication 
interface for connecting to' external Wireless network devices on a wireless piconet. 

25, The integrated phone-based home gateway system of Claim 1 wherein the 

• wireless coiTimunicktiOn;ihtferfa<::e' includes a 4 

fo- -' interface for connecting 't6'textemaF wirde^ hetwibrk devices On a wireless wide areas 
network. b'^.; <*i ^ > ^ v ^ r 

. .26. ThejQtegrated^phone-basedih^ 
the wireless communication interface includes a long-range and a short-range radio 
15 frequency wireless communication interface. 

:/,'_ , 27. The integrated phoneTbased.hpme gateway system of Claiiii, l.,.further 
comprising a computer readable medium haying stored therein a plurality of : 
computer software modules with a plurality of instructions executable by the 
20 r processor, including:,- 

a session manager module for controlling an information session from the one 
or more networks, controlling a service manager module, controlling an interface 
manager module, controlling a display manager module and for automatically 

• populating routing and bridging tables and providing routing or bridging for 
25 networking communicationis; - - 
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a sen'ice manager bodule for controlling the communications interface and 
the wireless communication interface, and initializing broadband communications 
service configurations and provisions and initializing data fcfammuriications 
parameters; 

5 an interface manager module for controlling iriteffac'^' frtodules to external 

devices; and 

a displaiy manager ifiDdulfe for corilroliing the display interface and the display 
of information from the one or more networks. 

10 ' . ' ~2S: Ah integrated phone-based hfome gateway system. proyiding,in-home and 
to-hdmenetworking/cornprising:in coinbination:: ; xL* . - c.i . :r 

- a.home gateway interface for.initializing. broadbandr comniunications service 
configurations and provisions and for providing routing or:hridging for networking 
• ' ctolmtinicatiorisy - ■ - - - : ; • :y:A.'-rr - r-: ^ ' - ^y/ 

15 ' - a Gomrritiriications interface for/connecti^ 

the eoinmuni cations interface includes ^ a digitaLsubsciSber line .("DSLr,) device and 
an anMog rnodein; ' " ; ^f: : - .'.ii : • . ^ v * 

a processor for processing information from the one or more networks;. 
a removable display unit for displaying the information from the one or more 
20 networks for accessi'ng and displaying voice,, video or data messages; 

a key pad for entering alpha-numeric data; ' - . 

a home phone line network adapter ("HPNA") modvile; . : 

a Bluetooth module for interfacing with wireless devices using the Bluetooth 
wireless protocol; 

25 a portable multi-function wireless handset for performing cordless phone, a: 
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mobile phone, a vveb phone, or walkie-talkie radio functions; . 

one or mQre^shflrt-range or long-range wireless interfaces for interfacing with 
external wireless cleyjces; . , , ... 

one or more RJ-1 1 interface jacks; . . , 

5 , at least ,on5 .modular .plu^-and-;play inte^^ for interfacing with other 

external devices; and 

. an optional video .camera for^s;e;riding^pd r^peiving video data, to and from 

the one or more networks. 

10 ' ' ' 29; The integratedphone-'hased W^ 

comprising a computer readable^'ediurh having stored ithereiniaJ-plurality of , ; 

• computer software modules withra plurality of instmetion 
/ 'processor, kckidirigj;. i^r-r^o v.? : , . : 

a session manager module for controlling an information se^siQn.firorn the one 
15' . ormore. networks^ icontrt}lling^iseryicie:;mariage^ contrc^Hing an interface 

\ -i ' manager .module, cbntFoliingKa displajj man&gerrmodule.and. for automatically 

populating routing and bridging tables and providing routing or bridging fpr 

networking communications;, " : r.; • , . 

a service manager module for controlling the communications interface and 
20 the wireless communication interface, and initializing.broadband conununications 

service configurations and pro visions. and- initializing data communications 

parameters; .: / y 1' . 
V . ' an interface manager moduIeforcontrolHng interface modules to external 

devices; and 

25 . ... a. display manager module for controlling the display interface and the display 
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of information from the one or more networks. 

30. In integrated phone-based home gateway syst'Crn conversion system for 
connecting to existing phone systems, providing in-home and to-home networking, 

5 comprising in combination: ' * - • * . • . . 

a home gateway interface for initializing broadband communications service 
configurations and provisions aiid for providing routing' oi*-'bridging for networking 
communications; - • • ^ ,j " ' nij;; . rr . 

a communications interface for connecting to one or more networks, for 
10 proviidi'ng^ dMW conrmiumcati6hs;*for*pro^^ and for 

providing narrow band communications including voice conimunieations; - 
' * 'a processor for processing information from' the one or mfore-hetworks; 
• ' ' - £t wireless cb'mmuhrcafioiis'i 

devices; a home phone line network adapter ("HPNA") module; and- ' 
15 ' oneor more RJ-1 1 iriterface-jacfcs. ' 'A.:rn ir^ vr.: ,• . ; 

31. The integrated phone-based home gateway system conversion system of 
Claim 30, further comprising a coniputer readable Medium haiving stored therein a 
plurality of computier software modules with a plurality of instructions executable by 

20 the processor, including: 

a session manager module for controlling ah information session from the one 
or more networks, controlling a service memager module, controlling an interface 
manager module, controlling a display manager module and for automatically 
populating routing and bridging tables and providing routing or bridging for 
25 networking communications; ' • - ' "'' - •' • - 
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a service manager module for controlling the communications interface and 
the wireless communication interface, and initializing broadband communications 
service configujatipn&and provisions, and initializing data communications 
parameters;" , , , . 

5 an interface manager module for controlling interface modulejs to, external 

devices; and - , .. . : .r . l .1 . 
. ../A . a displ_ay manager module for, controlling th^ display interf?ic^ ^and tjie display 
of information from the one or more networks. , 

10 ■: , ; , . 32' A method f<yj-;initializing an integrated phone-based honje^ gateway 
systenij cpmpiising^ . ' . - -.1/ •j:;-\,V: . 

establishing one or more narrow-band communications channels, with a/ 
public ^witGhed.Xele;phon^ network, from, the integrateti phpne-^bE^ed.figipe gateway 

syst^; /-a^- M^q.S,: >VV 

1 5 establishing one or more broadband ;coTpmunicatipiis channels, with a public . 

switched telephone network from the integrated phone-based home gateway system; 
. . . ^ initializing a.data communicalion§ interface; for 9 data network from the 
integrated phone-ba^ed home gateway system; , . . . ^ 

. iniljializing routing or bridging table^ pn integrated phone-based hom.e 
20 gateway system; and ^ , 

. • , initializingjbros^dband cgmmunications service configurations and provisions 
from the integrated phonp-based home gateway system. , 

33. The method of Claim^ 32 further comprising computer readable.medium 
25 having stored therein instructions for causing a processor to execute the steps of the . 
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method. 

34. The method of Claim 32 wherein the step of establishing one or more 
narrow-band communications channel includes establishing a plain old telephone 
service ("POTS") channel or a Voice-bver-Intemet Protocol ("VoIP") channel. 

35. The method offGlainY32 wherein the step of establishing one or more 
braadband communications'^ 'channels .inctudes.£establishing an asymmetric digital 

' subscnberTine ("ADSL"), symrjietric BSlI ("SDSL^), high.bit-.ratejaSL ("HDSL"), 
very-high-bit-rate DSL ("VDS^7 orlan as>a5chron^^ ("ATM") 
channel. ■ ^ 

36. The method-- of Claim 32 wherein the step of initializing a data 
communications , interface^ for "^a data network from the home gateway interface 
includes initializing an Internet Protocol ("IP") interface. 



37. The method of Claim 32 wherein the step of initializing broadband 
communications service configurations and provisions via the home gateway 
interface includes initializing asymmetric digital subscriber line ("ADSL"), 
symmetric DSL ("SDSL"), high-bit-rate DSL ("HDSL") very-high-bit-rate DSL 
("VDSL") or asynchronous transport mode ("ATM") service configurations and 
provisions. 
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